Enhanced reactivity of a B-Z junction for cleavage by the restriction enzyme MboI.
We have been investigating the structure, dynamics, and ligand-binding properties of the interface that exists between a right-handed conformation and a left-handed conformation (i.e., a B-Z junction) in synthetic DNA oligomers. Since exo- and endonuclease activity is known to be sensitive to the conformation of the template DNA, we have designed and synthesized a DNA oligonucleotide of 20 base pairs (designated as BZ-III) with an MboI recognition site (GATC) at the location of a potential B-Z junction. The activity of the MboI enzyme toward this molecule and DNA oligomers that contain multiple MboI sites located at B-Z junctions was monitored in the absence and presence of the Z-conformation-inducing reagent cobalt hexaammine. In all cases, the activity of the enzyme was enhanced in the presence of cobalt hexaammine. The activity of MboI toward BZ-III, in the presence and absence of cobalt hexaammine, was also examined when the DNA oligomer is also in the presence of the DNA binding drugs actinomycin D, ametantrone, or ethidium bromide. In all cases, the activity of the enzyme was inhibited in the presence of drug. The results suggest that B-Z junctions are structurally unique and that this uniqueness may alter nuclease activity at sites in or near the junction.